Magnesium is a cerebrovasodilator in newborn piglets.
We tested the hypothesis that, in newborn piglets, magnesium results in a dose-dependent prostanoid-mediated cerebrovasodilation. Pial arterioles (50-200 microns in diameter) were serially measured, and cortical subarachnoid cerebrospinal fluid (CSF) was collected for radioimmunoassay of 6-ketoprostaglandin F1 alpha (6-keto-PGF1 alpha, hydrolysis product of prostacyclin) and thromboxane B2 (TxB2, metabolite of thromboxane A2) before and after CSF containing 1.2, 2.4, 4.8, and 9.6 mM MgCl2 was suffused over the parietal cortex under a closed cranial window in twelve 2- to 4-day-old piglets. Magnesium suffusion resulted (P < 0.05) in a dose-dependent pial arteriolar vasodilation. The increase in vessel diameter was greater (P < 0.001) with 2.4, 4.8, and 9.6 mM than with 1.2 mM concentration of magnesium. The increase in vessel diameter with 9.6 mM was also greater (P < 0.001) than with the 2.4 mM concentration of magnesium. Magnesium suffusion did not result in changes in cortical CSF prostanoid concentrations. The effect of intravenous indomethacin (5 mg/kg) on cyclooxygenase inhibition in the pial arterioles was confirmed by a 24 +/- 3% decrease in vessel diameter at the baseline (1.2 mM) magnesium concentration. In contrast, cyclooxygenase inhibition with intravenous indomethacin did not attenuate the magnesium-induced cerebrovasodilation. We conclude that in new born piglets magnesium suffusion over the parietal cortex results in a dose-dependent cerebrovasodilation that is most likely not mediated by prostanoids.